The study of binary mixtures of hydrogen is of particular interest because they are relevant to the study of the interior of the giant planets and are of technological relevance for hydrogen storage.
Here we present a study of the binary system krypton-hydrogen. A diamond-anvil cell was loaded with a mixture of 8% in volume high purity Kr and H 2 . Kr and H 2 are miscible in the liquid phase. A solid phase with stoichiometry Kr(H 2 ) 4 was observed to form at a pressure of 5.3 GPa.
The structure of this novel van der Waals compound has been determined by single crystal diffraction at beamline I15, Diamond Light Source. Krypton atoms assemble in a face-centred cubic structure forming octahedral clusters with Kr-Kr bond distances comparable to the Kr bond distance in pure Kr solid.
Complementary Raman spectroscopic measurements were performed to better characterize the environment of the H 2 molecule. Three intramolecular H-H vibrons are observed at higher frequencies than those of pure, solid H 2 at the same pressure.
